[ Vol. 12 It is well known, however, that many gases are soluble in rubber. Some of these gases may be encountered in samples to be analyzed, and one at least-carbon dioxide-occurs regularly during the majority of combustion analyses. In addition, it is known that many gases, particularly the hydrocarbons, are soluble in the greases which are used to lubricate the stopcocks of gas-analysis apparatus.
It has previously been supposed ( These measurements were conducted:
1. In the gas analysis apparatus, as used in general practice. The apparatus used in the experiments was that described by Shepherd. 4 The gas comes in contact with two rubber connections when passed between the burette and any pipette. In addition, one rubber connection between the compensating unit and the distributing train is involved to a greater or lesser degree, during the measurement of any gas. Unless otherwise specified the rubber was pure gum, acid cured, with 5-mm bore and 1.75-mm wall.
The stopcock grease employed was made of rubber, vaseline, and paraffin in the manner described by Shepherd and Ledig. 5 The gases used were carbon dioxide, acetylene, ethylene, ethane, propane, propylene, and butane; all were thought to be reasonably pure, but only in the case of the ethane and carbon dioxide was the purity known. The inside dimensions of the glass tube used to obtain the data shown by the curves in figure 3 were approximately the same as those of the rubber tube used for figure 2. The glass was coated on the inside with a thick layer of vaseline or stopcock lubricant, but these layers were not necessarily of the same thickness in the two cases. Very little discussion of these results seems necessary, and it will suffice to say that while gray rubber tubing seems to cause a greater loss than clear rubber tubing, and a greater solubility was indicated in the compounded lubricant than in vaseline, the differences have no practical significance as far as an analysis is concerned.
III. EXPERIMENTAL PROCEDURE

V. APPLICATION TO ANALYTICAL RESULTS
The data indicate that a correction for gas lost by solution in rubber connections and stopcock lubricant is desirable if errors caused by solution are to be avoided in gas analysis.
Since the corrections to be made will vary with each apparatus and the conditions under which it is operated, satisfactory corrections can be deduced only by performing blank analyses in connection with the analyses to which the corrections are to be applied. The blank analysis should be designed so that they will indicate the volume of gas lost by solution and also the volume of dissolved gas that may come out of solution from the connections and lubricant when a different gas is present in the apparatus. This second requirement is particularly important when dealing with the more soluble gases. [Vol it It is obvious that the value of blank analyses depend upon how closely they predict what will occur in the analyses to which they are applied.
Furthermore, it can be seen that the effect of a variation of time or other condition between the blank and the actual analysis will be more serious when dealing with gases whose rates of solution are rapid.
If the probable error in the measurement of any gas volume is ± 0.02 ml and the probable error in the measurement of the loss of gas by solution (in rubber and lubricant) is ±20 percent, the following facts obtain: (Such a procedure is not recommended, but is followed here simply because it represents the usual routine.)
The following conditions will be assumed to prevail during analysis: (a) that a 10 ml sample of the gas was analyzed. (The size of the sample is limited by the amount of oxygen necessary to burn it. The oxygen must be present in large excess, and must be measured in the burette); (b) that 1.0 ml of the sample was lost by solution. (The data given show a loss of 1.8 ml, but other observations show that approximately 0.8 ml of the gas so lost will be regained in 20 minutes in the presence of a different gas) ; (c) that 0.06 ml of the C0 2 formed is lost by solution; and (d) This is deduced as follows: Assuming (a) and (d) 10 ml C 4 H 10 + 65ml 2 -> 40 ml C0 2 + 35 ml TC.
Then assuming (b) 9 ml (read as 10) C 4 H 10 + 58.5 ml 2 -> 36 ml C0 2 + 32.5 ml TC.
And assuming (c) 9ml (read as 10) C^L 10 + 58.5 ml 2 -> 35. 94 Applying this correction, for loss by solution, to the data from the combustion of carbon monoxide the corrected data become: &=50 ml, 2 = 25 ml, C0 2 = 49.99 ml, and T<7= 25.01 ml. CO = H (4C0 2 +T<7-3 2 ) =49.99 ml =99.98% H 2 =(T<7-0 2 ) = 0.01ml = 0.02% CH 4 = 2 -^(C0 2 +T<7) = 0.00 ml = .00% Applying the two " corrections" for loss by solution to the data obtained from the combustion of butane, the " corrected" data become:
S (burned) = 10.0 ml-0.8 ml = 9.2 ml. C0 2 = 39.94 ml + 0.05 ml = 35.99 ml.
IY7=32.56ml-0.05ml-0.8ml =31.71 ml 2 = 58.5 ml.
Substituting these values in the formulas, C 4 H 10 =2 (C0 2 -TC) =8.56 ml =93.04%. C 3 H 8 =8T(7-7C0 2 = 0.58 ml = 6.30%.
CONCLUSION
It is customary for the gas analyst to perform two or more analyses with each gas sample in order to confirm the validity of the reported data.
The analytical manipulations of these " check" analyses are Washington, January 13, 1934. 
